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(54) MICRO MECHANICAL ELECTROSTATIC RELAY 
(57)Abstract: 

PROBLEM TO BE SOLVED: To inhibit slow contact 
formation so as to speed up switching of a contact. 
SOLUTION: A micro mechanical electrostatic relay 
comprises a base substrate having a base electrode 1 1 
and a base contact 13, and further, an armature elastic 
tongue 2 curved apart from the base substrate by free 
etching. The tongue includes an armature electrode 5 
and an armature contact 7. When a control voltage is 
applied between the electrode 5 and the contact 7, the 
elastic tongue becomes linear on the base substrate, 
and finally, the elastic tongue is elongated to bring the 
contact 7 and the electrode 1 1 into contact with each 
other. Geometrical discontinuity is formed at an wedge 
form clearance between both the electrodes 5, 11. This 
discontinuity is formed by providing a partly curved and 
partly linear shape for the elastic tongue, or deviating 
the leading end of the electrode from an elastic body 
clamping point, and/or is formed at a clearance defined 
between the elastic body clamping point and the base 
electrode. 
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1 

T. Kui/-- asflc-y-yxM^-h (10) sr^rb. k 
S*^-y-::^:^hu-httio©«fli:iiffiB (i i : 6 3. 

8 3) L'Pti<t^lr:>(J>^i^mM. (13) S^j^L. 

■9-:/;^hu-h (1) K«ffi^-y-:/x hP— h 
«'>;'5: < i: & 1 o®«^8S;f5:Vi KHJBS&Jfi-rj: •S ir JniX 
$nfc> (2:4 1, 6 1. 8 1) 

^rU. 1 ■^©gSffi^mffi® (5:6 2, 

8 2) *J:Z/, ■t®g*SSaBJt:fetiTSffi^ffi;iS (7) 
S^Jtb. BagB#ttll«^ (2:41:81) \m±.^ 

(10) *i&l»n«J;5lc♦5^ffi$nr, -ecofcj&M:* 

(5, 1 1:6 2, 6 3:8 2, 8 3) ttfflS© 

mz<^ni^<D^m (i4) ^jg^u, ■na??, s^ttut^ 

«: (2 ; 4 1 ; 6 1 ; 8 1) ttSbfP«l8C*l'iTSffiW 

{C«EE*tUD^e.n^)<hS*t:-y-:rxhl'-h (10) '^jg 

^Wtc^SL, $e,{cii:^®iS;SC (7, 13) liffisic 

v^T, fi«iMo<3rX«©SSi (14) ifi^is.<ii%\ 

v-f a ^< * U 
[»:^J®2] (4 1) »4, h 

IgKW (4 3) i:*^r-r«>, S^^llHttroUL'-. 

[W^JSS] tJA/ftStlfcKM (4 2) 
S&iKf*: (4 1) «>^g«*?j2 0~4 0%-e*S, 
2tB«»'JW-. 

Cb**:B41 Sffiffi (6 2) <DS&Sg;«tSffi^-y-y'X S 
l^-h (1) tr*3tt-2)3¥14gt^{*: (6 1) (Di^-&<@0T*> 
ero-rn (L) Sr^L-Tt/iS. fflf^JBl*^^ 3 STCDti 

[0 0 0 1] 

-h&3tb. ci(oa^|i-y-r^7.hu-htti':3©S«^SS 
Bti!>-ft<tt>lt?OSfli:SS;l^=£3a#U SStrKSfls 

hS:WL-. ;i(0iSffiT-y-y'Xhk-hia^Ji<<i:t)l:3 
ft IC J: 0 hV-Vii^ib mn-S J: 5 tc t> Arfi $ 

^m^L. w^^^mmi^^m\zii\,^xnmm 

»C«)BE*tllOAe.n2)i:»*-y->';^hW-h'^ffU s 
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2 

[0 0 0 2] 

H-f >>jg»*fPil1#ifm4 2 0 5 0 2 9 C 1 

(«fta) ^a'S8ii*ic<feDsvi(ct>--r* (si*) ^^n-s. 

[0 0 0 3] ai^«^c^p^ffisnfc^s^«ffi*iJi^^w 
\zm&K,\^x^<m^o>. wsmn<^n\zi^^z.(r>^ 

CO 0 0 4] 
[0 0 0 5] 

50 x-f •y^>i^ffle**«Sjjii&BBia*-a-sc:t*^ is^sn 
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* (3) 

3 

So 

[0 0 0 6} i^nm(D^mf^%mm\z^^^x\t. ^tts^ 
^ffl$n;^cKiBO;B$^i#tts*^^^^<?)^gc^*9 2 0-4 

to 0 0 7] sijcDWftj;^«i^£tc*5ViT«. mm<o^^ 
nso 

^;t«MK60«^^ficDl 0-2 0%<^)«<£W-rSJli: 
IS i $ ns - J: 0 1)* b < v^o 

to 0 0 9] ffljswi::^'^-5<i:. yfmm^<r>^m(Dtz,^ so 

<Dm^(Dmmt. m^i^izhu^^ty'^xh^mx^^o 
to 0 1 0] t^mt}(Dm^<D^^x^^^^t^(D^mi^ 
\z^^^x'j^^<Dm\z. :^^jyh\z^K)m»m\z»m^n 

mmz:io^^^mmmm(Dmm^ o 'b/h^ mmm^i^ 
mmft^^^x^m-^nx^^^mt. mm'^mmumnm 

^i$immzm^2^(Dmm^^mz^\^^xmi^mm±\z 

nso 

to 0 1 1] ;^tC*S!0JCO^ig0y«:0ffi^ffi(.iTI5a0>gr 

So 

^tt^t^ft: (2) COS$ 
(2) com 

(S i®) (2) (D^^ 

s i 02 (4) (DMom-^ 

S i sN< (4) CD®(;)j5$ 
XU^yh (8) (D^^ 



4#BB¥8-2 5 5 54 6 

to 0 1 2] 

t^SS€«J} mi\t:^^m\Z^^'^-f^a:^ti=:.tJ)Umm 

So »tts«#:©T<Wfr-aB4 3^itjg^$nTiiSo ;i 

^-rss i O2S<i;§lo3g0lCcfc0mffi^^^TSS is 

f)mit^ikmzmm<Dt>/v^m^^^x^c^zf)^x^ 

S^coTfillc^J^rSo ^COi8ffiT®ffi5«0 2tC^$ 

tixi^^^m\z2^\z^^m^nx\^^^. ^(osmmitn 

s;^j6t*Sp 

10 0 13] $^«C0 2{C^$nT(^iS«tC. t^^7^ 

^i^-r s#ttf&«*co a 2 o(;)x u h 8 tc^ 0 

SftfcS¥tt^«9;^^^0K$nTViSo iico»«6^tt®« 

9 \tmm^nm s «:Sft:«ffi±(c¥e fc«e-rsis{e:» 

So 

to 0 1 4] lai lC$^lC^$nTViS<S(C. Sffi^i^ 
hi/- M «S#:i^-:/X h M 0 <D Jitc«t D ft 

-hW%^Uy^:^:»'y7si()^^m^^nx^>^fAm^\i 
i/U3>55^e?^^-rsc:it>T#So S^i^:/xl>w- 
h 1 o\t^<D^^ib:f^mmAl\zmwmml i .t, 
a® 1 1 ^mm'f^mm5f}^^mB^^rci5b(Di&stm i 2 
^^nr^c mi^mj^i sim^-^nxi^^i^i^m^^m 

So ^gffi^a® 5 ^w-r st^^fi$n;^c»^4f&^^^^ 2 <h 

S#:m«il 1 <i:OW{C<$a:ttco^RSl 4;5tj^^$nT 

tciuAst, #tt§«fl^fiSf*:ss 1 i(D±xmmmz 
UK>. z,n\z^r)iim'f-mM.7\mi^m^i^tmm^ 
nso 

to 01 5] mit.2\z:^n^mmo)m% (^^) 

>^fflViT) (D3^cii)lC> ««iA«:^o^ffi<£^r 

1 3 0 0 urn 
1 0 0 0 urn 
1 0 Mm 
5 0 0 nm 
5 0 nm 
5 0 0 nm 
*5l 1 /rmo 
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(4) 
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[0 0 1 63 H3tHii::j:««|^©x-f u/^^'^'i^tt 

0 3 (b) \z^n^mm.ti¥(DWLW,t. * 

£il^«±#f-5. ^(ttc:±#-r-5ftilii«*?ji 0. 5 VIC 
CO 0 1 73 C®?FBlfM»iSffi;^S5fiJlii*ttS:lHlM-r*a 

?-«^cfc^ffl^n■5B:ra4 rnK«8i'»Tess8 

•?n#14Stft«:O^S&jK;^TM«-r^. H4 (b) 

tela 4, 6, 8(t*5ViT^n^fnt)-r;i>;awfi*ss^an 

[0 0 1 83 H4»c<t-5. mmox-i y^yiTf^mm 
5® (a) tss® (b) c^snrvis. 

«9®«ffl!{ttett«;St4 4 03l«i (ffl«a4 4) 

«#ttM«K®S«g®eSE®=X^S4 5®«i!r (ffiiKa 5 

(b) ttS5fll!*F®ilSja*««9mflEfC«t#bT^-r (ft 40 

«f4) . txT-'jvx^&wrsx'f^/^^^yi^ttt— 

2*K«:wibTig»8^fi:®!i!5i o~2o%r-nmm\^. 
h\t.mAv-cfiut)n^. 0 5 (b) tc^^nxii'Sei 

tClSliimE 12V fc*itiTiKl 0 . 28 mN©»tt*)&t3i 

■a-^ns, *ICig«*:fjl*<g;«3n;t43SHTi!i!©-rs. fit 
lllS®fiiS5£i: bTt>^ft$n-5®J«4 2 ®g3liS*^4S• 
««c4 l®±fi®#Sj2 0~4 0«®filSWrS. so 



!|$M*8-2 5 5 54 6 

6 

[0 0 1 93 Bi6tt#tts«<^6 \oinmm^7p.-t, z. 

itmz&i>, zLom^^. »ai^mffi6 2B, wiics^s 
nfcsffi^ effi 5 ©J; 5 icssffi?--!*-:/;^ hu- m \z^ 

■cfr-5. 0 6 (a) umm.(ov^±im-tftt>*>fmnm 
siin^?s:v^«-&®4«^s^-r. ■te:;^. 06 (b) 

nfc!RJ!8-r/S:t>-S«S6 2 1 6 3 KfCMW«£E&DnAft: 

[0 0 2 03 07f* (a) tC:fet^T#ttS«#:6 1®)^ 
a6C*5tt-5fiStt;i56 4®31E(li!ija(*i6la 6 4) 
07 (b) \Z^\>^xmf&i]Cim.m (fi«f 6) 

•r. 0 6ic0S3nfc-re.3n«:a@it<tDm®®fpffl 

SA^ffiiM^n, ^®i|gm, li£:|))«JE*^0 3 ®«^i 0 
Jiim^tiTVi* ; ::o*6:l!imffittii®->5iLV— >3> 

®*ifSe!I®*|-B-t4i(i«) 1 8 VT*-5, 0 7 (a) i:0 7 

(b) (c*$nTVi-5«t06®«fig®i©-&fe-sie<jife 

ftS®*Sj2 0~4 0%®«6HtrS^3n-5, 
CO 0 2 13 ^jai^tt^£Wr5»ttS)i^#:®giJ®llligW 

*t0 8 tt^snrtis. z-oym-^. »ttf&<^^*:8 ui-t 

®^«C*3ft:DililSW)&:*3A/ft*^U. $6C-€-®:^S 

aiKtt«^®^ic*«. r^t>'6X#:««i8 3*ts#:•9• 
:;';^ hW- h 1 0 fCfeV^TBIKdfcntT^&'vresnT 
fet). -eroiSm. 3¥ttS«#:8 l®^^>7'fi0f*>6.J? 
3d®^BIA«J^l£3n'5. 09 (a) i:9 (b) 

sfti»«ja(r^^5nTVi*^fc08 tc^snrtis^e 

©a^fe, S^^®PB&<i:IB^®«-&®-^e5;iS:»bll«S8 
(CJ;.5JS!!i«ffi®±#*fS-r'5. SKi®i|id = 2 wm® 

>Si!im£Ettl 4VC»D. ±ffl®«<Br^WJfe7*-*'»5fe 

fT®^SS0«®^^tl^i;r*'5o fflS)^®BW-PSR|i|i 

»tt?ftt{*:®^tt®#5 1 0 ~ 2 0 
[0 0 2 2] 09 (a) ICS^^S 4IC*tt-5M«;filia 

(ffiiiia8 4) -^M.zb\z^»^mwim.m mu 

a 8 5) 0 5fc:fett«#6fC*$nTl'»-5. $6IC0 

9 (b) \zmAti<r>mM (ft^f 8) di^snxvi^s. 
[0 0 2 33 mi t.^Q\zis\^^mfm&m\z^^nx\'^ 

0 6^08 C^atXfcfilR^lftttfSWimiEE^eSS 

\z^^m^^mt. »«#®Mis®fijffl^£ti«-r«>, t> 

®^ft#Stt. 0 6i:08JCS^:^tlfc-fiStC*3A/ftSn 
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(5) 
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8 



[0 2] 0i©ffi»L-y-:rxM/'-hST*»e.^fc¥ffi 
(a) t, mmti<nmm (b) -€-n-?'n«ffi»c*Jt 

[H4] e5»«)lc;^Jt*?A.ffi$nfcS5ffi^»14f§-ttflEO 

tttih^^li (a) ttdf^ttag (b) CDEITa&5, 
[0 5] 04»C^snfc»ttS«#:C*5tt^>#ttf&««= 

Sil (b) mmi^mzm^\^X7hV^i^-(-Yif'yJ>. 

[0 6] r6 3n>S:aSJ&iS8£^-r^#ttS««:oi*:jl: 
ttfilH (a) tlfcf^ttJgS (b) Tabs. 



[H 7 ] Bl 6 \Zm^nit^^^ii^mz^»^i^MSm(0 

m.^ (a) (b) ^mmn&\zimhT 

[08] 3&J#ftmffit'^-;^«ffii:oraic^lio«;S:ffi» 
*%-rs#ttS«fl:0«CihttJgH (a) RCXafPttffiH 
(b) T*-5. 

[09] 08tC^Uft:3¥ftStt#:C*5lt-5«fl*M-©ra© 

KSiwiSja (a) ■»'&^i^w-tmw%mL<om<o^ 

t&OimM (b) i£. S0ffllSJElC&fiFL'T^-r5''firi^7 
10 A0Ta5-5. 
[«F^OSiW] 

1 0 S«:-S-yx h U— h 

1 1, 6 3. 8 3 mw^mmm 

13 

2. 4 1. 6 1, 8 1 Sffi^5¥ttS«ft: 

5, 6 2, 8 2 ^m^^m 

7, 13 Sffi^ffijiH 

1 4 ^Bg 
a? 6 1 SPttS-^^fls: 



[01] 



[02] 




[04] 



0) 



b) 




[06] 
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[gWBI ¥^7¥l IM 1 OB 

i^mmiE 1 ] 

T, KUl'-ttS#-y-:/XM^-l- (10) ^ 

h^-hfilOCDS#:«ffiS (1 1 ; 63. 
8 3) t^U<thl-:><Dmi^m^ (13) *3£»U 

■y-yxhu-h (1) h u- h 

^nfc, (2 ; 4 1, 6 1, 8 1) S 

^rU, K5H4S!Km4 1 (5:6 2. 
8 2) *3J:V. -ecOSfiigSSiC^tiTSSffi^^SjSC (7) 
«3tJ§b. «{ria#ttS«#: (2:41:81) ttflcihtt 



(1 0) *^^.fBnsJ;^l(x^^^ft^nT. -erofc&ji^ 

<D^ffi (5. 1 1 ; 6 2. 6 3:8 2. 8 3) ttfflS® 

Kc<stx«©^ie (14) tim^tv. m:^, ^ttstt 

^(2:41:61:81) tt«if^«fig(c*5VJT«fi8^ 

ic«EAtjn;ie,n^a:S^-y-:/xhv-h (lo) '-.s 

•&WIC^«U $^tCS7^0»;SC (7, 13) ttlBSIC 

t^r, m@wo<$(y;«coSBi (i4) *t^i»^<i:t)i 

[«f*JS2] (4 1) 

«gEW (4 3) i:<£#-r^, W^^lfS^coUk-. 

[W*«3] t)^fi3nfcKW (4 2) (DS3*»3¥tt 
f|!K#: (4 1) 0^g©i|l!j2 0~4 0«T?*S. 
2e«W'JW-. 



(8) 



!|$m¥8-2 5 5 54 6 



Ci}*^4i mmm {6 2) <Di&mi)mm^-*)-f7.Y- 

U-h (1) tt*3lt-5#ttS«<* (6 1) ©ijg^fflBff*^ 
SCO-rn (L) S:«rL.TV»-5, IS«:S1*^6 3*T®V» 

[««3S5.i (6 2) g>-rn (L) n&^iim& 

St^^ (6 1) g>^g(Di|Q2 0~4 0XT»-5> Sl:^?:^ 
4gBg<P'Jl^-. 

[il^^A] (8 3) Af#1$^:Kf»:<Dj|@^@ 

m\z^^^x. mmTmm (8 2) *>e.®flif^®^Pii!i 

lJggBgc<D'JU-. 



ft:feft:g>l 0~2 0%Tfe-5. 6 gBi^g? 'J 

[H^JSAl (2 : 4 1 : 6 1 : 8 1) 

•€-g>aa^l;^V^T> X'Jyh (8) tCb fJfiS^WtC^ 

K)m^nittitm^^is.m (9) gra^u. 
:@±tca@^^j^ (7) Ami-fi^nr^o, m:^<Dmm 
"T-t&iSi (7. 13) <om<Dmm^. w^fi^mWim<Dmm 
\z^»i>m:^<ottm (5. 11) (OWcoWlBJ: 0 fe/hS 

1 ^ 7 ^TOtr^rn??^ 1 ggBg^co 'J l^-. 
[»*JB9.] ^M#ttflgmJ^ (9) ;&^^M!#tt^Wi|i§ 

■5 2 rxDX 'J -y h (8) (rj:>3ffiti£grtlT:teO. ^X'J 
•y hg):g^;<>t#ft5-=Kfr (2) g>^Sg>iii!)2 0X^5 0 



(72)5SW« a^-JW 4^— tf-i/x-y^- (72)55?B# 3 7b A v'A;<J-h 

■y— v'o.h^— 47 h5— fe 78 
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